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Incidence of relapse was not different in patients suffering from mild/ severe complications vs patients without complications. Disease-free survival, death from tumor, and death from other causes were not different in the group with complications in comparison to the group without complications.
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Analysis of treatment results in cancer patients should be directed not only to survival rate but also to the cost of complications. Complications are not always systematically recorded during treatment, and particularly not during follow-up; consequently, retrospective analysis offers an underestimation of their real incidence and distribution. Moreover, different authors generally use varying parameters and personal criteria of classification which make comparison among different studies rarely possible (1) . The difficulty in comparison is also due to the absence of commonly accepted definitions and objective criteria in the classification of complications. These observations have induced the need for a "glossary" classification of complications arising from different treatment modalities in cervical cancer treatment. To this aim a national collaborative group has conducted a multicenter prospective study on the use of a specific glossary for cervical treatment complications, which were analytically described in 1989 (2) . Preliminary observations have confirmed the reproducibility of the glossary (3) . This report analyzes the urologic complications with particular reference to radical surgery in stage IB-IIA cancer cases. Major urologic complications such as ureteric fistula rate have been reduced by improving surgical techniques in many centers, but the exact incidence of minor micturition disorders and complications is difficult to determine from published results (4) (5) (6) (7) (8) . Furthermore, current literature data underline the role of pre-or postoperative radiotherapy as one of the major risk factors in urinary complications such as ureteric stricture and chronic micturition problems (9) (10) (11) . The objective of this first report of the multicenter study is to analyze the urologic complications after radical surgery combined or not with radiotherapy in patients treated for stage IB-IIA cervical cancer.
Materials and methods
The study was conducted using a common glossary classification of the complications in cervical cancer treatment. The analytical description of the glossary was published elsewhere (2) .
The basic parameters in classification are the "degrees" of the complication subdivided for the affected system: This first report will consider the urinary complications, which by anatomical site and degree are classified as follows:
Bladder
• Grade 1: Acute cystitis leading to interruption of treatment for more than two weeks; immediately repairable intraoperative bladder injury; intermittent microhematuria; urinary stress incontinence; vescico-ureteral reflux.
• Grade 2: Early vesico-vaginal fistula; macrohematuria requiring hospitalization; complete urinary incontinence; urinary urge incontinence; neurogenic retention bladder.
• Grade 3: Late vesico-vaginal fistula; postradiotherapic sclerotic bladder.
Ureter
• 
Inclusion criteria
Patients with a histological diagnosis of cervical cancer were considered eligible for registration if they had: a complete preoperative staging according to FIGO recommendations. The patients were consecutively admitted by the study participant centers.
Exclusion criteria
Patients with the following characteristics were not considered eligible:
1 Previous malignant pelvic neoplasia. 2 Previous malignant extragenital neoplasia treated with abdominal or pelvic irradiation. 3 Previous major urologic surgery. 4 Part of the treatment for cervical cancer was performed in other institutions.
Registration of cases
Eligible patients were consecutively admitted and registered with their clinical data. All surgical and pathological data, details about radiotherapy and sequence, modality and timing of the treatment were requested. A specific clinical record sheet was adopted for surgery, pathology, radiotherapy, chemotherapy, followup and treatment complications. The Piver classification for radical surgery was adopted (12) . Radiotherapy treatment and correlated complications were described (13) . Any center was free to treat the patients according to the protocol adopted in that institution but a copy of this was requested by the Study Coordination Center. Furthermore, it was specifically requested to specify for any single patient if the standard treatment protocol was adopted (classified as elective treatment) or if deviations from standard protocol were needed (nonelective treatment).
No central review of the histological diagnosis was made although histological slides were submitted to a reference center in doubtful cases. All the centers adopted the WHO histological classification for cervical cancer and FIGO classification for cervical cancer staging as in 1983. Complications were registered at the time of diagnosis according to the glossary previously described.
Statistical analysis
The statistical analysis was conducted according to recommended forms for data presentation (14, 15) . Relative risks were derived from the odds ratio, student's t-test was performed according to Mann-Whitney method.
Clinical series
The study started on January 1983 and registration of cases closed on June 1987. Follow-up for registered patients was requested and updated in December 1994. In this period 2757 cases of cervical cancer were registered. The distribution of cases by FIGO staging for frankly invasive cervical cancer (2024 cases total) was as follows: stage IB: 1041; stage IIA: 308; stage IIB: 384; stage IIIA-B: 237; stage IV: 54. This study will focus on the 1349 patients with stage IB-IIA disease (1041 stage IB; 308 stage IIA). Treatment modalities in this group of patients are described in Table 1 . Surgery was the dominant treatment in this series; in fact, only 13% of stage IB cases and 26.3% of stage IIA cases were treated with exclusive radiotherapy. The age of the patients by treatment modality is described in Table 2 . It appears evident that the Concerning the association of radiotherapy with radical surgery, this was adopted in 58.2% of younger patients vs 36.4% of older patients. The analysis of this report will focus on the cases treated with radical surgery (type II and III) associated or not with radiotherapy.
Results
Overall incidence of complications (any site and grade) in the 1130 patients operated upon is described in Table 3 . The number of patients with complications is not significantly different among the groups operated upon with type III radical hysterectomy associated or not with post-or preoperative radiotherapy. Nevertheless, classification by grade shows a 3% higher incidence of severe complications (grade 3) in patients treated with surgery and radiotherapy compared with surgery alone.
Patients treated with type III radical hysterectomy present a significantly higher incidence of complications in terms of number of patients with complications [P < 10 (−6); odds ratio = 1.94; 95% C.L. = 1.4-2.5], number of all grade complications and complications grade 3 (P = 0.0005; odds ratio = 2.80; 95% C.L. = 1.5-5.3), vs patients treated with radical hysterectomy type II. Even in the group undergoing type II radical hysterectomy, the association with preor postoperative radiotherapy increases by 3% the incidence of grade 3 complications.
In the overall series, nine grade 4 complications were registered (0.8%): death as the result of primary treatment or of complications or of the treatment of complications. This mortality rate is similar to the overall mortality rate reported in a literature review series (15) (0.72% on 6992 reviewed cases). The number of complications at all sites and grades is detailed in Table 4 . Multiple complications (>1) are significantly associated with the type of radical hysterectomy (type III vs type II) [P < 10 (−6); odds ratio 2.48; 95% C.L. = 1.69-3.6] but not with the association of radiotherapy (P = 0.81; odds ratio 0.95; 95% C.L. = 0.6-1.3).
The urinary tract is the dominant site of complications of any grade and, particularly, half of grade 2 complications are located in this system. The bladder is the critical organ for grade 1-2 complications, but grade 3 complications are equally distributed between bladder and ureter. A detailed description of urinary complications registered in this study is shown in Table 5 . Among the 341 urinary complications, micturation disorders appeared to be the most important problem; urinary stress incontinence accounting for 21.4% and urge insensitivity for 22.58% of the overall complication rate.
The incidence of urinary tract fistulae in operated patients (21 out of 1130 cases = 1.8%) is similar to the rate reported in the recent literature (16) and compares favorably with a worldwide urinary fistulae rate of 4.4% in 6169 radical hysterectomy patients from the literature reviewed by Averette et al. (16) Vesico-vaginal fistulas were described in 13 patients (1.15%): among these, two early fistulas (within 20 days) occurred after radical surgery alone. Among the 11 late fistulas, four developed after radical surgery alone, three after teletherapy followed by radical surgery, three after radical surgery followed by teletherapy, and one in a patient treated by brachytherapy followed by radical surgery. Six cases of uretero-vaginal fistula were reported (0.5%) and all these cases occurred in patients treated with radical surgery alone.
Concerning ureteric strictures, symptomatic uretero-hydronephrosis not requiring diversion surgery occurred in seven patients (0.6%) treated with combined radical surgery and radiotherapy. Progressive uretero-hydronephrosis requiring diversion surgery occurred in 13 patients (1.1%), three of these treated with radical surgery alone and 10 with combined radical surgery and radiotherapy. Among these 10 patients, two received preoperative brachytherapy and eight teletherapy (1 preoperative and 7 postoperative).
The distribution of urinary complications by grade and site (bladder or ureter) with respect to type of treatment is detailed in Table 6 . The incidence of urinary complications was more significantly correlated Limiting the analysis to the patients treated with type III radical hysterectomy, the incidence of complications by grade with respect to the type of radiotherapy association is as follows: grade 3 complications were significantly correlated (P = 0.01; odds ratio 1.98; 95% C.L. = 0.8-5) with teletherapy used either in the preoperative phase or in the postoperative phase compared with cases treated with type III hysterectomy alone or associated with preoperative brachytherapy. In the group of 711 patients treated with type III hysterectomy two (0.3%) cases of early (within 20 days) and 10 (1.4%) cases of late vescicovaginal fistulas were observed. Six of these occurred in operated patients (1.7%), and six in operated and irradiated patients (1.6%). Five ureteral fistulas were described (4 early and 1 late fistula); all these occurred in patients treated with type III radical hysterectomy alone.
Ureteral stenosis was registered in 15 out of 711 cases of type III radical hysterectomy (2.1%); among these, four were grade 2 complications (no diversion required) and 11 were grade 3 complications (diversion surgery required). All four grade 2 stenoses occurred after surgery and radiotherapy while three grade 3 stenoses occurred after surgery alone and eight after surgery and radiotherapy (postoperative teletherapy).
Analysis of the case series according to the treatment modality classified as elective treatment (if the standard protocol for that specific type of disease were followed) or nonelective treatment (if deviation for any reason from the standard treatment program was needed) was available in 875 out of 1136 patients (77%). Irrespective of surgical therapy, nonelective treatment was associated with a significantly decreased risk of severe complications with respect to elective treatment (P = 0.002; odds ratio 0.45; 95% C.L. = 0.26-0.7). Reasons for nonelective treatment were commonly associated with intercurrent disease, intraoperative findings, the patient's age, or other patient characteristics.
Analysis of cervical cancer survival rate is not the aim of this study; nevertheless, we have analyzed the five year clinical outcome by type of treatment with respect to the presence of severe (grade 2-3) urologic complications. Within the same subgroup of treatments, no difference exists in disease-free survival between patients developing complications compared with patients without complications. The overall rate of patients with no evidence of disease at five years is similar to that in a recent literature review (16) .
Discussion
In modern oncology, survival rate is the primary endpoint in treatment evaluation, but quality of life and the analysis of treatment complications are equally of crucial importance. The use of a common instrument for objective observation criteria and commonly accepted definitions in the classification of complications is required for a correct prospective analysis of each treatment modality. Radical pelvic surgery is considered the treatment of choice for stage IB-IIA cervical cancer in many cen- ters. This type of surgery produces well-known anatomical and functional damage of the lower urinary tract usually linked to tissue destruction, particularly in the anterior and posterior parametria (12) . In recent decades several authors have proposed modifications to the standard Wertheim-Meigs operation, even modifying the parametrial dissection in order to reduce these types of sequelae (6, 7, 12, 16) . Nevertheless, prospective studies focusing on the complications of treatment as a whole are rare; very often the literature only lists subjective disturbance, while others confine the analysis to certain types of lesions, eg early and late uretero-vaginal fistulae, stenosis of the terminal segment of the ureter or large bowel, or limit the analysis to a specific method of study, eg urodynamic parameters.
Many authors confine themselves to the alterations produced by the type of treatment they used and compare their analysis with other authors using the same strategy. Unfortunately, comparison is made difficult by the absence of commonly accepted definitions and objective observation criteria. Furthermore, few classifications of complications are related to the patients as a whole; the general tendency has been to concentrate on one or two organs or systems.
This first report analyzes the urinary complication rate in cervical cancer patients surgically treated by the use of a "glossary" which allows classification and quantification of events sometimes subject to different interpretation by different researchers.
From our analysis it emerges that about 50% of patients surgically treated for cervical cancer with type III radical hysterectomy have a risk of developing a complication of some grade, and among these 24% may develop multiple complications. This is consistently different [P < 10 (−6)] with the 31% complication rate (any grade) and 9.7% incidence of multiple complications registered after type II radical hysterectomy with or without radiotherapy.
The urinary tract is confirmed as the dominant site of complications after radical surgery with or without radiotherapy. Furthermore, the presence of mildsevere (grade 2-grade 3) urologic complications is statistically correlated with the presence of multiple complications at other sites [P < 10 (−6); odds ratio = 2.38; 95%; C.L.: 1.67-3.39].
The association of radiotherapy with radical surgery is generally recognized as an important risk factor in the determination of organ complications through vascular and fibrotic damage, particularly when used in the preoperative phase (17) (18) (19) (20) . Our data confirm the role of radiotherapy, by external beam, in combination with type III radical hysterectomy in causing a higher risk of severe urologic complications (P = 0.01), but no difference was observed between pre-and postoperative teletherapy (P = 0.48). In this prospective analysis the type of radical surgery emerges as a major risk factor in determining urologic complications whether or not integrated with radiotherapy.
These data confirm the need to tailor the radicality according to tumor and patient characteristics (mainly tumor volume, pathological prognostic factors, histological type, age and status of the patient) (21, 22) . Among the urological complications, the changes in bladder capacity and compliance appear as one of the major problems for the patients, as reported in the literature (4) (5) (6) . Nevertheless, the real incidence is difficult to define from published results, partly because this aspect was studied with different approaches (description of symptomatology only, urological investigations, limited case series), partly for the different attitudes in registering all types of sequelae vs the more emotive sequelae such as fistulas and strictures. In our large and unselected case series prospectively studied, urinary stress incontinence constitutes 21.4% of all the urologic complications and was described in 6.4% of operated patients. Development of this urinary disturbance has been reported to occur in 0-75% in the literature data (4, (23) (24) (25) . This variability of observation is justified by the different length of observation and by the possibility of spontaneous resolution of the symptoms. On the other hand, complete urinary incontinence constitutes 5.27% of all the urologic complications and was registered in 1.6% of operated patients. The incidence of urinary tract fistulae was 1.8%, that being in the lower range of the rates recently reported in a literature review by Averette et al. (16) . We have to underline particularly the relative high frequency of vesico-vaginal fistulas (13 cases) in comparison to ureteral fistulas (8 cases). The progressive improvement in surgical techniques aiming to prevent ureteral injuries has probably produced a reduction in ureteral fistulas while the mechanism of vesical damage is substantially different. Six out of 13 cases of vesico-vaginal fistulas were observed after type III radical hysterectomy alone, while seven cases were observed after combined radiotherapy and type III radical hysterectomy (3 after preoperative teletherapy, 3 after postoperative radiotherapy, and one after preoperative brachytherapy).
It appears from our data that this glossary allows an accurate identification and listing of urologic complications. After the publication by Chassagne in 1980 (26) , which is the first example of an attempt to deal with the matter systematically, the need to apply such cri-teria is confirmed, irrespective of the therapeutic approach, as a prerequisite for any further study.
